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Abstract of JP9243588 
PROBLEM TO BE SOLVED: To provide the 
pH sensor, which prevents the collection of air 
bubbles contained in liquid to be measured in 
the body of a sensor, can remove the attached 
air bubbles efficiently and can stably measure 
the pH value for the minute amount of the 
liquid to be measured in excellent response. 
SOLUTION: A pH sensor 21 has a glass 
electrode part 22, which is filled with inner 
liquid 24 and has a pH-response glass film 40, 
a reference electrode part 29 filled with 
reference electrode liquid 26, a body part 35, 
to which a water inlet part 37 and a discharge 
part 38 are connected, and wherein the pH 
glass film 40 is contained in an inner space 39, 
and a liquid passing part 28, which is provided 
at the reference electrode part 29 and passes 
the reference electrode liquid 26 and the liquid 
to be measured. In the inner space 39, a 
spiral- shaped guide member 55 is provided. 
The liquid to be measured is made to flow in 
from the water inlet part 37, turned and lifted 
up the inner space 39 and discharged from the 
discharge part 38. 
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J: < RUST'S . p HfiSSJg u 

TJEU'tt ± < SGTCS § p H-fe ytf-fcftfiWS i * S 

i: fc fc t p HJEStf^BU 0 tffii)t^9 
*«ffi8IS 2 2 1 , 2 6 £ -ft* LfciHSKSSH 

2 9 t , A*gP3 7a^ntai»3 8*»««3<lR»Sia 

3 9 ft KffEp HJEg#5*lR4 0 ij*mi!tlX:*m 
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IS p H jGStf 5 xKMKSS fufc**S k . ttlEittm 
£?«#iH5£fe. 1iriert^iaifcl;^tt*>;ff4 F« 

[if^jf 2 ] miximtmiP mm?m<ntm 
umzmir^fii t b 1 1, Mia[ttajg?A>'itriep hjss 
^'5^jg^gn^[*iT'jLoBfriaA7^ ± ^ jjsrtattfe 
tix v ^ ; fc & mm k ti i tm 1 ta«e « P h * y -t . 

fc -r * ar«JB 1 a * « 2 1 aa^ P h -t v*. 
[IU5R3S4] mmwk. m.wmmi-}t>tdz-ttto 

frumntitzwymk mi, mmmmsm 1 
~ ?><n\rfKMzmm p H-tr y-trtKirc ; t mm 

[000 1] 
[00 02] 

it L . ^iM(=r;i/^ y >f jj- y7k££fig-f s i> ore* 
[0003] «sarti4«s*ut-f *>*0>pnm*m 

5&f *jW>Op H-ty-^-f *V*£jSSfcEll,fcft 
» (Hiff 5 - 8 0 5 8 7#&«) *«*Sii*86fc:* 
•5oo*&. 

[ 0 0 0 4 ] f;t;« P H-ty-9-*«i«tR«jii* 
*y#£jS8fc:ov vcfHltt-* . H4 JiflSwM 
* v*4JjcS«)»»^ftEre*4 . 1 ii*3B*=SrifOJH 
*!\ 2I4#&, 3(3^2 fctfLTIB#'Sli«ll*3 
*i&4*y*4jSS-eft.S. 4J2ftgM=*SttK^4^* 
BKtiffcfllia.fciMea. 5 (3 S *5/U*E*tfi(cft#L 
5 6H3B7fc*«KU*5£ 

M-fey^6 LT t S *BHt 7 £■ 

9, 1 0»aaR8T , 2*LT«KSfUt 
*«flSSCffi«S#ut«flHE. 1 lBt&Kl OHO* 

(mmm oimwim^tmim) 

!\ 1 2t±««K9llfe>* (t«9#mfe0i§£iiT 



rt^y-f^-y*) £Rhaj*r*iifc*«i sao-stayts. 
*ufepH«tt»i 3t«»i-*«a«, 1 4ii P Hasi 

«13fcR*SfUfcpH-fcJ^\ 16fcHBJflt7rt»» 
Sfcfc**BBK 17ttSt*tf 1 lfctfLTWHKlO 

«*Mo*ij^«iim;tfefc*» i9{«»Btfji 

3 «iftfr«JB*ast-* t fc t, tSW^fefr 

[0005] ja±«j: 5 imm*tvnm&ip n*y? 

** 1 i 0*^2 tBH^T5i*3^Jlt*Ji»*»4 , r' 

HbWu 5 *5A«(ft«5 T^'J -fen y yS^;U^^A 
* if » S * 5 M« $ fiWft&tSSfc* izm § 
ft. SEHr>-9-6tiiT«Bfl|7tii*SfL4. 
«3ffitAfflr5^1 8 i "J AC«BE*!MraSix. mwM 

1 9Tia[fc:3aftft. «8Hi7^«aHg9fc«s«ii 0 
izmstiz. ituzi <o ®®mx\±m&4 

$&ti& kki>\z. Wsmziswx\iT)V* U 
4«4*Sii. a*t**«fe«Si«9*«v-f^x«Et* 
5 i -3 fc«Et WSirf* t . D±7jc® 1 5 X 0 T/U* 'J 
* y**gHKWte# t ill. . 4 9 
C«r* ± 0 fc«EE*ffairf * fc . RbWf 1 5 i "9 iHfeK 

* s ii8iwKi»^»h.& . mmi x-mzhtd tv^n 

pH«pHmi4fcJ;9ISU *.w&hm 
M*P*a 2 0 1 7 -f - HA >y ^ f 5 c k t i 0 . 3ra<75 

[0006] 

564 L T BfcWtC i i * £ *t ; ft **SUfi k tk ~> X A * V 

^Mz^x^fixmrnm^t^Kh . * Lrmsi 

p h - t y^-casr s lP Ht v^r<Miv xwm 
mzzti?><7)$mmmix P h* y^^fi^s 

L=5rV^t V^o |S»^* -5 fc. t < £#yXKm&mL 
^pH-fey^co^lcii:. 757^«ffigE^ffl^5X 

■f *»"C* 5 * £ fc * T »SA t fcStifi*t 

m i% < =5r 9 , ses*^ ^ ^ ; ; te-Mst-r s t ; 

mkLX^MLSh fc»iB#** < JS* v ^ < t v ^ 

^maii*«£fcpH-fc^«)aj**«^!e£*s*s <a 

T-* « p H -fe y-re *iiif* £ (3 W/; « i ifcft . 
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tz, % bx^mmmnm^mxmtmm^^ 

[0007] *ZT*mtMBB&*MH&*mtt 

4 i>cox\ mm®^£tiK%m-t>w*ftmz 
m i<?)m±t&k k t izttmuz%®imm£ < & 
*ts . m-aiommm-P mzzzLixm&x 

< «JgT# 4 p H -fe £ fc £ gfflfc 1"4 . 

[ 0 0 0 8 ] £ fc*3fiHBJ±, ««4MBTffi*i-4Sl» 

4 £ k . p H -b y -WUfflWi J: 3 k *»* -5 

4. 

[0009] 

[KB***** ±IEBtt*5tlfc**fc*> 

um$yxmmuzi!?*mmk. vamm 
jtmuzimimmk. ^nm&xmimmmistwi 
MmmzpHmmymvmztitixmk . it 
mmmmzmihnmwmmkmmwik zmmtm 

[00 10] ZvmtzitM. WXfim£1tttit:% 
a*** y-F^ftfttffii 4 o£K±-f 4 1 1 
usGSfcawu: . «fcP4<o«sijaBrcp h 

4. 

[00 11] 

t, A*a»twtttfiiai*««s*i.rtffl^iarttepHjss 

£>ttffi §ix4 p H * yyvti <9 , tHBHElcftifcfcftl 
ifi*«-fe flfcfflii S tfJfcB&jt*- 6 £ fc **r 

f»tJtseaa»*j: < mk-th zk#v* 4 . 
[0012] a*«2 teie«tf)»5Bi, a*»**p hjc 
s^^]««!ai*i*itiftft k k t fc, ntajaw* 

p HjBS^9^JB«sa8*|ftiTfi-9A*IIIJ: 

< 1-4 - k #V* , p H JEg#5;*|*ojgHKfc: J: 
■f fflffl* ftEI LTSefit Bte-f* £ k 4 . 
[0013] M&R3 (dBBOWgitt. Xf-f H«W*« 

tt»r*4*»4>, «a«asfc*w-*jiat*y«jr<, an 



[0014] m$«4 (cl3tt<0f|B8±. WJHtfc . *S¥ 
i&k. «ttB^^3ftfcSMeRfc SfcWSfc 

if &m i ^ «i 2 tmco p H-fe y^-tKttfc i t tisa 
*isMiA *>*&p nm m^x% ixm^i- 

ZZk tfX'% . p HtyfiMtJ J: 3 £ i k - j 
[0015] £lTaW6BB«SaiW)JBIBt-3V^THl , H 

mmmmi ) tr^wMommcommiizm^p 
h*>v iz^xmmizm^xmm^mm-r^ . a 1 

fcfc#6E»9g*i7»BJB 1 fcfeWS p H-fcy* oflBftBrffi 
HT*4. 2 1{ipH-by^ 2 2iiW^c7)7|c^ 
*yfc!SJ&t6 p HJE^'5XM4 owmmizjM 

Hiltl#7Xm&%. 2 3l±Ag/AgCIi6»/i,*4* 

1 ^I^«ffiT"P H = 7 . 0 CO^f ftTib* M2 4 
fca«LTfc*. pHraW5'^H4 0taWW-4*? 
XI4SiO,t±Jfifl-ttTLiO,t2 5~3 2X*to 

*^iBaOt, La 2 0 3 ^4>^Jn$fl.T^4„ LiO 
tWftbOtNajO^OtMV^fcWfcJbt. 2 5 
lfl«fber9^*»fe*tf-a-7'«^9Xm 2 9 

tW»6»ft4r*Jt!l8«S«2 6*9E«$fL4 k k fcfc, Jt 
iSH&S2 6tl!IAg/AgC i A»s,*ags2rtas^fi 

2 7 *»isai§fLr v^a . 2 8itmmisxM*9 s » 

^*»fe4'3«8l®StifclWffi*2 6 k^riliitTV^ 
*. 3 0iiitKm«2 6^ffl?Et-4ffl^PT\ 3 1tt 
P H*yif2 1 tfJH#g3 4 So&<lB?8aSB|5, 3 

2 1 ^1^1® 2 3 fcSS»Siife» 1 ta^JJBiF'Cs 3 

3 tt$ 2 rtissffitffasfutJB 2 K-ffircmvmk 

[0016] iSfflSaEtP HJt6S^5X«4 0*i?ISfL 
4k, tm^«**4*y**pHJE£#5XK4 0gi 

HCiB«* Sr^-t4 . -*«aSfKtifS»»2 8 fc i 
-5TJ:tK««2 6t3«]iLTfeO. Jt«BfieS2 6fc; 
SLfc*2 ^mffi2 7(±»^t^LT 0«ffifc*r 
4<0T. »l{e**f3 2k»2aj*« : F3 3Wiattfc 

[00 17] 

E = a -0. 059 (pHO -pH) +Cv 

WzL. E :±y*mB. (V) 

a :«»ii:-C'0<aSl 

P H 0 : rtS5a<?5p HfflT". ldT(±pH0 = 7. 0 
PH :WJ^?lWpHiI 
Cv :«B#W^5W^(V) 
£<7)pH-fey-f2 1li:ra?g4cOpH0?:7. OkLT 
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H*OT\ WES»P H**4*tt ( P H = 7 . 0 ) T* 
CfcKSrS. 

[0018]-*. »I£S«P HffKtt ( P H< 7 . 
0 ) Tfcilii^mfi^SiJtLT-by^mffiE^IEmff 
fc^rO, »H©S<OpH**r/P*'Jtt(pH>7. 0) 

*. 

[0019] £»B#3*i**yTOEEI4Mfcei; 
TJiBSfU aSStepHfi^SLfcO. -fe^mffE 
£M»#& 3 4 fcfijg L . fflg^g 3 4 Ji«itf>f *V 

[0020] <Jtt*«BB^a»^*flc»3 5fcoH 
TRW*. *tt»3 5ttA*»3 7 s Rtffi^3 8 s 1*1 
9«*»tflWt3*iS. A*»3 7(i P H/£^' 
9^K4 0«)iS»*rSltl6HtTli»t6il4. ttaj«3 8 
P H|5g#7*BH 0 WSBt&lRltHltt k k £> 
te s A*»3 7J:0±*fflSt:ifttt«.iiTv^. 

EtfTHgf 1 0 c m3tlTOSa* « UT*J 0 , 
'M»*pHJES#5.Xlt4 O^Sgs^^MWKfcft- 

as^T* 1 ?. jsg«ciiA*a3 7**i8{t6*i*. ;<jo 

1 0 c m»£lT<0WWrt* £ k fc ± 0 («4t^tft» 
0. 0 0 5—0. 0 1 c c/m i ngBEte-$-5«0#jg 

a> , *>haai (t<t3 o oc c /m i njar) to 
aswjEStt^a < ti z k ipvz s i> cox-h * . z<n 
k%h±^izm.m^k&immx-mvttfm<% 

0, ^SJgiSr*. -tUTA*ai3 7tDtajai3 8tli 

2H3 9 p HJ©g^9^«J4 0<0«Ht»oTP3# 
-'WflBSSfiTV^ fcfcfcK, fl»3H3 90AS 
WRH-fe*lTV^*. Srfc£0#-f K*W5 5fc-3Vvr« 

»}*■$-*. ttE±m sau5ia««:as»3 8*>i$,«:aj 

Sill.. 3 6{i^5^«fi»2 2ffl|fc*ftit3 5*n y 

[0021] $4 5tt«K 

tt»5 5 lTftoT. fflBSH3 9#RfflPKT*Sfc 
ft. «ff&5 5 1 \mmm<^XA&3 7«JR-ft*S*' 
ftttaj»3 8«KStefrffTJ|^t«S±H f feh.'aH 
KSftTH* . p HJ6S#5 AJR4 0£ffi<o«Sfcl5r|ftjfc 
HlJtfe*utA*«3 7*a-9TSBXLfc«E88®Bi, l*j 

4*. £>tiT p HJ6«F^5XK4 OcDjf D OiHElfcBBfrt 

6 . zmz£nxm\mm±^b\mwt£<om&itzk' 
*)%tfe>±&ti. zmmvimmms 5 1 1- 

RLTkxWf. fc-jfcfcpqflMrttlllk**. fctf^^fc 



@jhlMWfl:WIMfe»5 5 1 fcWiftRTi&^Ti.. 
«SS*5 5 1 i^Bt^fflfci-jTWJtfllS 5 1 cOftJtfc 
ffiHSflAtffeBtaiSsh.S i fc&* . 
[0022] *Mt^mtfc^Tt±. >5f5X*fiS2 
2*«f-a-^Rj0^9XSgS2 5*>5fefflfcS«0>P H« 

H£Jfc& s ttll| L&^ii^ Hj^tf 5XII4 0 

»i Sfetja»3U2 8«ffifit«,±#Lfc: 

?*K4 0«^fci8SiiaW£». M££I$£LT 

<*i* «,*>?**. 4itiiB8ff2 8ftia««}at>ttiiijs 
^fcrtSEaa^s < . H«fcai6£ifcST& & tot- 
ft*. 

[ 0 0 2 3 ] k Z *T#£Jfc*«Bttfc: iftff p HJBS^r 
5XJ14 0 affiolM*^A^feil^?l* s »IAStirT v * 

*m km 5 s^m^ai* Lt>«tt3ri*i*>& 

hZk # 5 T# 5 . SEtt^P HJ6ftraxK4 0 W# 
ttAMKd. ffitSS2 8#iS^?ai,^*-ta<It^T 
^SfciOTfeS. 

[0024]^ H«fT5 50HflcW*fl|)Rfcli. jg^ 

*5 5i«iaw: s **y»<oy^ 

ss3 8<o»s(c*»{tr l^coyy, nwttraMw* 

7". «Rtfcc^KrtlWR-c» o T t, i V > . Z (O X o fc U 7' 

^-gtmaij^ojs@±^ft«cm*^^T t, . 

Z Z X'HA KM 5 5 O^HT^ % < mm k't 6 Z k 
tt < Wm&*±L hZk #T# 6 fe t . 
[0025] ja±(7)i a tfl|«§*ut P H-t y+;-2 l ic 
ov^T, KH^SRWi. pH^iffl^L^v* 
«!}g«*A*»3 7 J: "3SKAS*6. StASfifcSSIGg 
?!{4l*]a!SP Q l3 9 WfcJSA-fS k , *7X«S»2 2« 
pH«^'7XJi4 OcOiSgP^Btffi^T^W FW5 

tt« P HJES^5^«4 oo^cts^'Hoa^. 

flFCffieuvi § co t Kih-r s z k tfx-it i.tLxvt 
ft*. 

[0026] CO* 3 KM5 5 fc ± o-CSSWW 
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< fc*£»*WBtt 1 fcisi. *T S6B05ri*i36»i5,StA 3 -fr 
T^Sfr^ittEI^^S M?S 

P W8§tf5Zto4 OOUffik rtf»£H3 90 

rt*iSfcoiBiHs«< Lxt>m%m0)m&±if& z 

[00 2 7] i:;^.T-pHj£^7Xli4 0^E(iV 
»apHjES^5^K4 0<«aMt:#«L, SGSfctf* 

[0 0 28] #9**^2 2C»- 9 TlMSLJh#U:» 
afiSSttp H^y-? l «2 8 t??fca . ftfiU&SB 
{4$IS$2 8fcJ: -5Titl^««2 6 fc JilLT* D« 

tfttff 2 7 (iftHffigffi fc IBWffl fc * 9 , S 1 SASH 1 3 

2 fcg 2 ffi^sffF- 3 3 «rat«a«ejs«*«-f *yjSK 

ra 3 9 rt ssuaaw) p h &m&t& z t 
zhwtoi. mmmat^m^tzi tat^m 3 s 

ffif«®^T— 'tffifcftW* i t {= «t 9 
[0029] ( USSOJgS 2 ) -3 g t^fgBJJo p H fey 

wncvmmm 2 izmz a * v *4«»«^*a» 
a n 3 i±*mcvmmcomm 2 tis ft m * y 

SS»pH-fcy^5a«Mfc*fiI-C**. H2fc4$wc. II 
4 SOflUfccD-f ^->7j<^Si: H 1 CO p H -fe y^SJBffC 

ei 1 &^H4 wijajit saw* *»t . p i^mwm 
zizm-oxm-ti. 

[00 3 0] 1 liTkfticiSrf oaWc*. 2Ut*tt. 3{± 
*&2 k^LTJ^fl fcgS&Sfut^ :*y*£j£3rc 

BLaa<0S!l«i#afc:SiJ»BBJ&<»)f|^S-*-48a*y 



IT. 8ttW&ff7£24M-*HBL 9, 1 0ttBBR8T 
2#L?^S*ifc#*«gfcEiI3fi**«8u 1 1 

Offlffl* («HK1 OtfHficWtettlffi 
*> *SMH-*8bf<*. 4 2iiH«9IIJc07j< («« 

9 i6*HtfiK)«^±rn'* >m *y * ) £■ ttswa tt**> 

-»*pH-fc^2 1 tffi»1-4i«SflP, 1 5SiH«C 

9 ( 9 immm^MDva y >f * y* > 

^ttEU-r&Htffi*. 4 3ttpH-fey-»r2 1*8H£$-*R 
lE^Sr p H fe v*T 2 1 ££A"f & BQEaSSAS, 4 4 (i 
Wffimoffi&fk p H-fey-9-2 1 te«fc1-4W8 
4 5I4«SK9H*>* (*KK9iMaS*>*&tt7 
'J ^>7jc) co-^«ffigfc^n#^{f 7jc^ P h* 
V9-2 1ttt*Si-S«««. 3 5!JpH-feyif2l£7)$ 
*». 3 7 }4«3£<f4 5 * p Hfe 2 1 fl<Ofl«35ia 
3 9fcWW*A*», 2 2tt#*-f*yte8W?rSp 
HjES^f5XM4 0*flli!t^^«ffiS. 2 3!i P H 

=7.0 ^ifflffisar^fc h mm. 2 4 tcaat lt & a a 

g/A g C 1 frfcfrSIS 1 rtSWff . 2 4 ti^v5tt7j'5 
X*»fcfcS*a-:*R*>#?X8*k 2 9iiifcK«S 

a. 2 6tt+tt!ajo»?D!^*6ifciwffias. 2 744 a 

g/AgCl*»feflr**2rtaWS. 31l4#-fLMfe5 
S * ^^O^l^. 3 0 \mm.Wm.2 6 
%UTht. 3 1(ipHfey^2 1fcSiJ«I^a3 4§:'? 

=5: cs^^. 3 s im^/m 1 LMmsmmm 
-tmm47kpH*>y-2i&^%<tttm. 4 6 

3 6l4pH-feynf2 1 Znyf-rhtttbcrtnvfWffi^ 

miThl . 4 8J4*»S D4 6 fcSKfltf 4 7 tosflr^ 
«BIW, 4 9, 5 0l4»*t-Hlttai*ttfftfc4rV» 
fci6<7)aj7jc«^#, 5 li4miH^AfflT5^5 2d^cO 
2»fcBEfffc3ESW-6«R»» 3 4ii^f *y*4fiia»3 

comft&uwtumm. 5 3 ^-y7K4«3 « 
* * . P h fe y-9- 2 1 (omommmmmm 1 <osi 

[003 1 ] JELhwi 3 C«jft3;hjfc>f ^y7jc#uSf|3 

*BB^Ta*S^ifcJif*f4»*»4TH*«f«<oa»ffl* 
^ftu^-»i^t"c7)^$WK0^fL- S6tt*y 
■9-6£gT«ffPfll7fc5i*SfLS. ^HfcHSElO 
e«»«ft**l4 3 * 5 -fen 'J yM* 

2 i 0 ac 1 0 0 vttffiWMnSfu mis 
5 1 -ai«icsttam*m 7 om« 9 1 mss 1 0 c 
mtsn* vsstim&mz. ztuzxmmmmm 

TlVti y >f ^SMIfflfci4Ktt-< * y7k36** 
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mj±£ EPHn-tl. fc . SySSftfcT/i'* u 4 *y*0j(M 

1 0 0 - 5 0 0 m 1 /#a£#ttfct}fr 1 5 WW**** 
4 2 fc«*&«4 5 &MTA7jc^3 7 J: Op Hfey^2 
1 (cSA-f 4 . SA 'J 4 

£4 0** < UrV^ftfJu. *i-C^5^«aat2 2 
0pHJ^#g;*iR4OfcrtS^3 9tf>IBIIB*, 

cot'zm i . 5~3<g^Kfc-r* kfmnmt'jr* 

fcfc\ *»*£tf)fi*te;&;l^ 
Jt&WStiite <%±tlX\ ^4*^tett . p HJE 

tel-ftfifcte^rt^ #;l^£^£-£trt§£tiA 

aWl 0 c mSBTFWBfllt* LT V>4fcft*jg*HMf 

ifib±.%LiiTM ] J -f *ym P Hfe y-9-2 l 

*SA3*Jfc4 4, fi^ttffig|53 8 J: 
"5 SttB S*l4 . flSSISI 3 9 cOB±ag|i 3 8 <iOTMte«E 
^->XHt#{t* ClfcteJ: 0 TA'H U -f Rif 

OfiHW^SS 4 tea 0 , M«P#S3 4UjM^ 5 3 
tepH}Eg;£!^£«„ 
[0032]iOJ:a te*£QSeo}ESB 2 o>f # 
#§i4M*£^LT}fiA2^ m«K9, lOteiSKW 
tetffi £ fflSn LT 4J < £ fc te J: 0 7/1^ !M:t 
«tT4J«3-e-4it**^#5*«. £«)fc§4JSSfl.* 

mzftt 4 t ot* £ . 4 EPJnUJIS: iEte LT«« 
9§r^@te. o*»ateWJirriiif±2<o«BB 

1 1 frh\XT)vn u >r sj-yjjcwj m zti& c t te* 

S. *LTi<0*& P H-b>-t2 1tettBtt-f*>'*# 
SEAU P H*yf2 lteJ:-pT^tt^^y*copHji 
J&otMJifc 3BR#rS 4 i fc te&4 . 
[0033] 4fc^7j<^mLv^fc 3 tell, ltof<«5g#4 
9, 5 OfcHtifcteJ: 1 3»$><0Xfrk&t 



#£•£4 £ fc 4 . fcfc*LW*lK#£> 3 3 6 * 
HSf4 fc »*<3 P HiRBEwBftlfc 4 i> co 

[0034] § hwt\m 1 5 teiwraara-tRfts z 
o«jBHith-ciias*ut7;^ y -f *>*«8uiss!i 

P¥S3 4 tejM^T«»ffl7 fc p H-t>V2 1 2r^-t 
4 i fc !6«f * 4 . flW^ft*^^SiifcaaUSU:te 
itLfc%^. *t2*>*St^>^ fc »I3 4(±«S 
ft9, 1 0teEpjP$flT^>fc»gEfciicO«^^EpJ)DLT 

mmtllb. SJ«*a3 4l4TOSf4 4*BHS, «Sf 
MT-^SilfcMtt^ :*y*£ P H-byt2 1 ^^LT 
#aj-t4 . <I<Ofc §*#:g|53 5 teatALfcBtt-f tfsofc 
!i. ^5X«fiigS2 2 te#^Lfc*^i/>>A^7jct§^ 
«BMh**aiL^ pH-byi?-2 lcoSfc^iPH$teff5 0 
r tit i o T ^9 X*«gS 2 2 teft* L fciimft/6«S 
Sii. ^^-^Jc^m^ftViiS^teffii^ifc* 4 

[0035]^Oi^ fc*SHi<0»JB 2 Tj-yrlc^ 
*te «SliHif T«4-r4SGfi*^W ^-y7]c 

4 1 fc *sf # . p H-fe yirtfim-Ti £o%Z.btfb-> 
Tfc$rt»4 2tepH*yif2 1fcRttH ttaj*fl5te 

[0 0 3 6 ] 

tznms-t ytf «*ftrttess 4 *>*i»it*-a ; fc m 

*. fcfci««LTfcff«L«naB«W«J: 

r fc , 8fc**<oaj||®ST «> p Hffi&^£ LTffl 

^r#4. 

[0037] $ t>£*m<M *y**.m\±mmm 

SSLTfflS^4 ; fc A>T'§ , p H-t>WWkt& i 
[HHO«*SriJlia3 

[Hi 3 ^mcomtzmm 1 te*5(t4 pH^ywi 

BIDrfflH 

[H2] *^HSO»fi«^2teJ3ft4^^y7k^flESI 

[ h 3 ] ^mMcommmm 2 «-m * ^jc^jtn 

(TjpHfey-ifo^SS^ia 
[04 ] *y*£j£«»0«W£^ 
[^Oi^Bj^] 

1 m<w 

2 7j<^ 

3 ^f^-y7j<«;|| 

4 #7fcg|! 

6 SHUtyfr 

7 rnmi 



(7) 



#H¥9-2 4 3 5 8 8 



8 ffijB 
9, 10 

11 *** 

12 gfMF 

13 pHflt*n# 
14, 2 1 pH-ty? 
15 Rtajtf 

16, 4 4 VM# 
17 ft** 

18, 5 2 «SaAffl75^ 

19 mm® 

2 0, 3 4 fflfl^g 
2 2 Xf5*TOS 

2 3 ffinsms 
2 4 mm 

25 tfyzm 

2 6 mvtm 

2 7 «2l*I««ff 
28 

2 9 MtB 

3 0 flttp 



31 m 

3 2 SSlffiMi^ 

3 3 ^2Eil^ST 
3 5 

3 6 Dv^KBi 

37 A*i5 
3 8 ttfcbSli 

3 9 rtSSIH 

4 0 P Hj£g#5XM 
4 2 ftfttff 

43 tmmzM 

4 5 ftftff 

4 6 

47 mm 

4 8 

4 9, 5 0 If>7jcm&# 

5 1 

5 3 ftft^ffi 

5 5 tfjvm 

55 1 Kttft 



(a) 32 




(8) 



#gW9-24 3 588 




(nmm mm m 



